
INSIGHT DAQ

30M hits/s        500 MB/s 2x2M hits/s        40 MB/s

4x1.2M hits/s   40 MB/s

3x10M hits/s        250 MB/s 2x5M hits/s        150 MB/s

1.2M hits/s   90 MB/s 6M hits/s        450 MB/s
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INSIGHT DAQ concept

Existing DAQ for CBELSA/TAPS:

Triggered readout

Low-latency hardware trigger

Subdetectors must provide

trigger signals

Deadtime ( µǓ) after each

event

Max. event rate limited to ƍiȏ

 Inadequate for INSIGHT

NewDAQ for INSIGHT

Triggerless, streaming DAQ

Free-running subdetectors (SDs)

Send ŔǾŔǋȅ hit to back-end

Software trigger/ event filter on

server farm

Time-synchronization

Expected data rate: a few GB/s (total)

Custom electronics only on front-end

Standard hardware (Switches) and

protocols (IP/UDP) for data transport
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Synchronization – DOGMA

DAQ Framework developed at

GSI[Tra+24]

Optical links for synchronization

Bi-directional trigger signals

embedded in ­iȏ clock

Designed to workwith cheap,

commercially available FPGAs

Only synchronization

 regular Ethernet for data

DCM

FEE FEE...

Data HUB

Eventbuilding

clock and trigger signals
(to and from FEE)

data sending and controls

DOGMA HUB
(reduced complexity, as no
 data has to be combined here)

typically a GbE switch
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DOGMA in Bonn

Some practical experience

 ToF test beam

Implemented endpoint module for
SADC platform (Kintex7)

CB-SADC

FWEC

Developed interface to ELSA-HF

Synchronization over m

existing OM1/2 fiber

Beam synchronous

measurements with ToF

-detector
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DAQ design strategy

Many parts of the pipeline

still undefined (especially

for new SDs)

Use common hardware

platformswhere possible

Don’t duplicate common

functionality

Define clear interfaces

between SD and central DAQ

Synchronization

Controller

Network Stack

(UDP/IP)

System

Controller

Payload

Acquisition FPGA

ext. PLL

FEE

SFP

PHY

e.g. 72

diff. pairs

(opt. I C)

recovered

clock

data

trigger

timestamps

configuration

monitoring

SGMII

Doglink

(LVDS)
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To-Do’s

DAQ group

Continue to evaluate DOGMA

Specify and develop common

hardware components

Develop common software
components

Event-building

Software trigger

Reconstruction

Evaluate solutions for Detector

Control System

Subdetector (SD) groups

Discuss requirements with DAQ group

Implement SD-specific components

Front-End electronics

Firmware modules

Detector Control System / slow

control
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Backup



DAQ pipeline by sub detector

sub detector digitization acquisition transport

Tagger (fibers) jTDC TCP

Tagger (bars) jTDC (/ LVDS-DIRICH) TCP / Dogma GBE

Pixel OBELIX LVDS-DC (to be specified) UDP?

CB (Time) jTDC TCP

CB (Energy) SADC Kintex7 SADC Board UDP

GEMs VMM3a? ifTDC / LVDS-DC (to be specified)

Straws PASTTREC LVDS-DiRICH DogmaGBE (UDP)

ToF PADIWA-like? LVDS-DIRICH DogmaGBE (UDP)

FWEC SADC Kintex7 SADC Board UDP
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DOGMA-Hardware

DIRICH TDC

HUB / DCM
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